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Abstract of JP1 1284122 

PROBLEM TO BE SOLVED: To suppress the warpage 
of a semiconductor element and die pad after die- 
bonding, avoid poor bond or poor loop due to the warp 
and defects due to the poor injection of resin to avoid 
deteriorating the adhesion of the seal resin to the die 
pad. 

SOLUTION: A frame-like metal plate 5 bonded through 
an adhesive layer 4 to the back side of a die pad 3 is 
made of a metal material having approximately the 
same metal as the metal of a frame or equal thermal 
expansion coefficient to thereof and here the frame 1 1 
and metal plate 5 are made of Cu or Cu alloy. For 
bonding the frame-like metal plate 5 to the die pad 3 
there are methods using adhesive materials or welding 
methods. Adequate no. of metal plates 5 may be 
bonded or bridge may be provided across the frame- 
like metal plate 5 according to the warp degree due to 
the pattern difference of the die pad 3. 
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(54) RESIN-MOLDED SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the warpage of a 
semiconductor element and die pad after die-bonding, avoid 
poor bond or poor loop due to the warp and defects due to 
the poor injection of resin to avoid deteriorating the adhesion 
of the seal resin to the die pad. 

SOLUTION: A frame-like metal plate 5 bonded through an 
adhesive layer 4 to the back side of a die pad 3 is made of a 
metal material having approximately the same metal as the 
metal of a frame or equal thermal expansion coefficient to 
thereof and here the frame 1 1 and metal plate 5 are made of 
Cu or Cu alloy. For bonding the frame-like metal plate 5 to 
the die pad 3 there are methods using adhesive materials or 
welding methods. Adequate no. of metal plates 5 may be 
bonded or bridge may be provided across the frame-like 
metal plate 5 according to the warp degree due to the 
pattern difference of the die pad 3. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The plastic molded type semiconductor device which die bond material is used and a 
semiconductor device is fixed on the die pad of a frame with which the lead has been arranged at the 
periphery, and is a plastic molded type semiconductor device by which the resin seal was carried out, and 
is characterized by joining the frame-like metal plate to the periphery section on the above-mentioned rear 
face of a die pad. 

[Claim 2] The plastic molded type semiconductor device according to claim 1 characterized by 
establishing the bridge formation which reinforces a frame within the limit of a metal plate. 
[Claim 3] The plastic molded type semiconductor device which die bond material is used and a 
semiconductor device is fixed on the die pad of a frame with which the lead has been arranged at the 
periphery, and is a plastic molded type semiconductor device by which the resin seal was carried out, and 
is characterized by joining the frame-like metal plate to the periphery section on the above-mentioned 
front face of a die pad. 

[Claim 4] A metal plate is a plastic molded type semiconductor device given in any 1 term of claim 1 
characterized by consisting of the same metallic material as a frame, or a metallic material with almost 
equal metal and coefficient of thermal expansion of a frame - claim 3. 

[Claim 5] A frame and a metal plate are a plastic molded type semiconductor device according to claim 4 
characterized by consisting of copper or a copper alloy. 

[Claim 6] A metal plate is a plastic molded type semiconductor device given in any 1 term of claim 1 
characterized by using a binder for a die pad and being joined to it - claim 5. 

[Claim 7] A metal plate is a plastic molded type semiconductor device given in any 1 term of claim 1 
characterized by being joined to the die pad by welding - claim 5. 



[Translation done.] 
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* NOTICES * 

JPO and NCZPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the plastic molded type semiconductor device which 

used the copper system frame. 

[0002] 

[Description of the Prior Art] Drawing 8 is the sectional view showing the structure after the die bond of 
the plastic molded type semiconductor device which used the conventional copper system frame. In 
drawing, the inner lead which the die pad which consists of the copper or the copper alloy with which 1 
uses a semiconductor device, 3 uses the die bond material 2, and a semiconductor device 1 is fixed, and 6a 
are arranged at the periphery of a die pad 3, and is connected with the electrode and metal thin line of a 
semiconductor device 1, and 1 1 are frames for semi-conductors which consist of a die pad 3, inner lead 
6a, etc. In recent years, a raise in heat dissipation of the package which is in the inclination whose 
calorific value from a semiconductor device 1 increases with improvement in the speed of a 
semiconductor device 1 and high integration, and wraps a semiconductor device 1 is important. For this 
reason, recently, application of the copper system frame which thermal conductivity becomes from high 
copper and a high copper alloy has been increasing instead of the conventional iron system frame as an 
ingredient of a frame 1 1 . 
[0003] 

[Problem(s) to be Solved by the Invention] However, since the coefficient of thermal expansion is large, 
as a copper system frame is shown in drawing 8 lower [ reinforcement ] than the conventional iron system 
frame, the inclination for a semiconductor device 1 and a die pad 3 to curve up after die bond becomes 
large. Thus, when the semiconductor device 1 and the die pad 3 had curved up and a tool 8 touched the 
electrode 9 on a semiconductor device 1 since a gap is between a die pad 3 and the heat block 7 at the 
time of wirebonding of degree process as shown in drawing.9 , the semiconductor device 1 and the die 
pad 3 vibrated up and down, junction of the metal thin line 10 became unstable, and there was a problem 
that poor junction, such as peeling of a joint, occurred. Moreover, also when moving the metal thin line 10 
to inner lead 6a after performing junction of the electrode 9 on a semiconductor device 1, and the metal 
thin line 10 as shown in d rawing 10 , vibration of the above-mentioned semiconductor device 1 and the 
vertical direction of a die pad 3 remains, and the problem of the poor loop formation which propagation 
and the metal thin line 10 disconnect in the metal thin line 10 from an electrode 9 also had this vibration. 
[0004] As an approach of on the other hand preventing the curvature and crack of the package resulting 
from the difference in the coefficient of thermal expansion of a semiconductor device, a leadframe, and 
closure resin, by JP,3-283551,A, as shown in drawing 1 1 , the plastic molded type semiconductor device 
which joined the metal plate 13 with a coefficient of thermal expansion smaller than a leadframe 1 1 to the 
background of the semiconductor device 1 loading section of a leadframe 1 1 with adhesives 14 is 
proposed. According to this approach, reinforcement can be raised also in an above-mentioned copper 
system frame, and it is thought possible to control curvature. However, in the current plastic molded type 
semiconductor device, it is in the inclination for the thickness of closure resin 12 to also become thin by 
thin shape-ization of a package, and especially the thickness of the closure resin 12 of the lower part of a 
leadframe 1 1 has become about about 0.2mm. Joining a metal plate 13 to the background of a leadframe 
1 1 in the situation of such thin-shape-izing made the volume of the contents of a package increased, and 
resin could not fully turn around it to the leadframe 1 1 lower part at the time of impregnation of closure 
resin 12, and it had the problem of causing generating of the defect by un-pouring in closure resin 12. 
Moreover, there was a case with closure resin 12 where many holes were established in the semiconductor 
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device loading secti^^rawing 8 die pad 3) of a leadframe 1 1 for J^^provement in adhesion, a hole 
will be closed by joining a metal plate 13 in that case, and there was also mainly a problem that the 
adhesion of a leadframe 1 1 and closure resin 12 was spoiled. 

[0005] This invention was made in order to cancel the above troubles, it controls the semiconductor 
device behind die bond, and the curvature of a die pad, and it prevents the defect by un-pouring in closure 
resin while it prevents the poor junction and the poor loop formation resulting from curvature, and it aims 
at obtaining the plastic molded type semiconductor device which does not spoil the adhesion of closure 
resin and a die pad further. 
[0006] 

[Means for Solving the Problem] Die bond material is used for the plastic molded type semiconductor 
device concerning this invention on the die pad of a frame with which the lead has been arranged at the 
periphery, a semiconductor device is fixed, it is the plastic molded type semiconductor device by which 
the resin seal was carried out, and the frame-like metal plate is joined to the periphery section on the rear 
face of a die pad. Moreover, the bridge formation which reinforces a frame is established within the limit 
of a metal plate. Moreover, on the die pad of a frame with which the lead has been arranged at the 
periphery, die bond material is used, a semiconductor device is fixed, it is the plastic molded type 
semiconductor device by which the resin seal was carried out, and the frame-like metal plate is joined to 
the periphery section on the front face of a die pad. 

[0007] Moreover, a metal plate consists of the same metallic material as a frame, or a metallic material 
with almost equal metal and coefficient of thermal expansion of a frame. Furthermore, a frame and a 
metal plate consist of copper or a copper alloy. Moreover, a metal plate uses a binder for a die pad, and is 
joined to it. Moreover, the metal plate is joined to the die pad by welding. 
[0008] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained below to gestalt 1. 
of operation about drawing. The sectional view and drawing 2 which show the structure after the die bond 
of the plastic molded type semiconductor device whose dra win g 1 is the gestalt 1 of operation of this 
invention are a top view. The die pad which consists of the copper or the copper alloy with which 1 uses a 
semiconductor device, 3 uses the die bond material 2, and a semiconductor device 1 is fixed in drawing, 
The frame-like metal plate with which 5 was joined to the periphery section of die pad 3 rear face through 
the binder layer 4, The inner lead which 6a is arranged at the periphery of a die pad 3, and is connected 
with the electrode (not shown) and metal thin line (not shown) of a semiconductor device 1 , and 1 1 are 
frames for semi-conductors which consist of a die pad 3, inner lead 6a, etc. The semiconductor device by 
the gestalt of this operation is a plastic molded type semiconductor device by which the die bond material 
2 is used, a semiconductor device is fixed on the die pad 3 of a frame 1 1 with which inner lead 6a has 
been arranged at the periphery, and a resin seal is carried out at a next closure process, and is 
characterized by having used the binder for the rear face of a die pad 3, and joining the frame-like metal 
plate 5. A metal plate 5 consists of the same metallic material as a frame 1 1, or a metallic material with 
almost equal metal and coefficient of thermal expansion of a frame 1 1 , and a frame 1 1 and a metal plate 5 
consist of copper or a copper alloy with the gestalt of this operation. 

[0009] Drawi ng 3 is the sectional view showing the plastic molded type semiconductor device after the 
resin seal by the gestalt of this operation. In drawing, 6b is an outer lead and 12 is closure resin. A 
package in recent years is in the inclination of thin-shape- izing, and the thickness is about 1mm. Among 
these, the thickness of about 0.3 mm and a frame 1 1 of the thickness of a semiconductor device 1 is about 
0. 1 25 mm, and, as for the thickness of closure resin 1 2, the direction below the upper part (LI ) (L2) is 
thin. With the gestalt of this operation, by setting thickness of a metal plate 5 to about 0. 125 mm 
comparable as a frame 1 1 , and making the configuration into the shape of a frame which reinforces only 
the periphery section of die pad 3 rear face, closure resin 12 secures the space which turns to the die pad 3 
lower part, and prevents generating of the defect by un-pouring in closure resin 12. Moreover, there is 
mainly a case with closure resin 12 where many holes are prepared for the improvement in adhesion in a 
die pad 3, and a die pad 3 can be reinforced, without spoiling the effectiveness of the hole of a die pad 3, 
if it is the metal plate 5 of the shape of a frame by the gestalt of this operation such even case. 
[0010] As mentioned above, according to the gestalt of this operation, by joining the frame-like metal 
plate 5 to the periphery section of die pad 3 rear face, the semiconductor device 1 behind die bond and the 
curvature of a die pad 3 can be controlled, the vibration to the vertical direction of the semiconductor 
device 1 conventionally generated at the time of the wire bond of degree process can be lost, and it can 
prevent the poor junction and the poor loop formation resulting from this vibration. Moreover, by making 
a metal plate 5 into the shape of a frame, the space around which closure resin 12 turns can be secured, 
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am 
ring in closure resin 12 can be prevented. FuSRermore, since all holes are not 
plugged up to a die pad 3 also when [ with closure resin 12 ] many holes for the improvement in adhesion 
are prepared, it is possible to reinforce a die pad 3, without spoiling adhesion. 

[001 1] In addition, with the gestalt of this operation, although the frame-like metal plate 5 was joined to 
the rear face of a die pad 3, as shown in dra wing 4 and drawing 5 , the frame- like metal plate 5 may be 
joined to the front face of a die pad 3, and the same effectiveness is done so. Moreover, the number of 
sheets of the metal plate 5 to join may join the metal plate 5 of suitable number of sheets in piles with the 
magnitude of not only one sheet but the semiconductor device 1, and the magnitude of the curvature by 
the difference in the pattern of a die pad 3. Thus, since the metal plate 5 of the shape of a frame by the 
gestalt of this operation can change the number of sheets of a metal plate 5 according to the amount of 
curvatures, its versatility is high. Moreover, the frame-like metal plate 5 with which thickness differs may 
be prepared in some numbers. 

[0012] Gestalt 2. drawi ng 6 of operation is the sectional view showing the structure after the die bond of 
the plastic molded type semiconductor device which is the gestalt 2 of operation of this invention. In 
addition, among drawing, the same sign is given to the same and a considerable part, and explanation is 
omitted. With the gestalt of this operation, in case the frame-like metal plate 5 is joined to die pad 3 rear 
face, it is characterized by joining by welding, without minding the binder layer 4 used with the gestalt 1 
of the above-mentioned implementation. Also in the gestalt of this operation, the same effectiveness as 
the gestalt 1 of the above-mentioned implementation is acquired, since the thickness of the binder layer 4 
is lost further, space-saving-ization is attained, it is advantageous to a surroundings lump of closure resin 
12, and the defect by un-pouring in closure resin 12 can prevent. Moreover, also when joining the frame- 
like metal plate 5 to the front face of a die pad 3, junction by welding by the gestalt of this operation can 
be applied, and the same effectiveness is done so. 

[0013] Gestalt 3. drawing 7 of operation is the top view showing the example of a configuration of the 
metal plate used for the plastic molded type semiconductor device which is the gestalt 3 of operation of 
this invention. In drawing, the metal plate with which 5a prepared parallel bridge formation of two in the 
frame-like metal plate, and 5b are the metal plates which established the bridge formation of two crossed 
on the diagonal line of a frame-like metal plate. In the gestalten 1 and 2 of the above-mentioned 
implementation, the metal plates 5a and 5b which established bridge formation as shown with the gestalt 
of this operation instead of the frame-like metal plate 5 with which only the periphery section of a die pad 
3 is reinforced may be used, and still stronger depressor effect is acquired to the curvature of a 
semiconductor device 1 and a die pad 3. However, the metal plates 5a and 5b which established bridge 
formation shall be joined only to the rear face of a die pad 3. In addition, the number and location of 
bridge formation are not restricted to this. Moreover, two or more metal plates 5a and 5b which 
established bridge formation may also be joined in piles according to a semiconductor device 1 and the 
amount of curvatures of a die pad 3. 
[0014] 

[Effect of the Invention] As mentioned above, according to this invention, use die bond material on the 
die pad of a frame with which the lead has been arranged at the periphery, and a semiconductor device is 
fixed and it sets to the plastic molded type semiconductor device by which the resin seal was carried out. 
By joining a frame-like metal plate to the periphery section of a die pad rear face or a front face, 
conventionally, the curvature of the semiconductor device produced after die bond and a die pad can be 
controlled, and it can prevent the poor junction and the poor loop formation by vibration generated at the 
time of the wire bond of degree process. 

[0015] Moreover, the plastic molded type semiconductor device which secures the space where closure 
resin turns to the die pad lower part, and prevents the defect by un-pouring in closure resin, and does not 
spoil the adhesion of a die pad and closure resin by making into the shape of a frame the metal plate 
joined to a die pad rear face is obtained. 



[Translation done.] 
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[Drawing 2] 




[Drawing 6] 
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[Drawing 7] 
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[Drawing 8] 
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[Drawing 11 ] 




[ Drawing 10] 
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